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1 Safety %4

At a biogas plant, biogas is produced. Biogas consists of CO,, CH,, H,S and some other trace
gases.

WA, AR, TR H COy, CHa, HpS F1— B0 AR 2 G .
When you are at a biogas plant, you HAVE to stick to some safety rules:

ARV AR, 3 MR AT 2 A E -

1.1 Explosion 5%

There is a risk of explosion close by the biogas plant and tanks. Don’t use open fire there and
don’t smoke!

FERR) AL A RE AR A A AE R S G, Pk 375 AN A W K B 2 A !

1.2 H,S Toxicity H,S &

Be careful when you open closed tanks! It may happen, that H,S emits. At high
concentrations, this is toxic and may kill you.

T NOATIT R RIHENR, FEA T REIRH HoS. FEIREE I HoS Je 351, JF T EUt.
There were several dead persons because of H,S toxicity in Germany.

TEABIE W R A2 80 HLS T aE Bt AT

1.3 CO, - Suffocation CO, & &

Don’t enter fermenters when they are “almost empty”. CO; is a gas that is heavier as
compared to air. This means, CO, may be in the fermenter and when you go into the
fermenter, you may suffocate.

MRIERE <77 A EIEN . CO L UH, IXEMWAE M RIEA N34T CO, R H

Every year farmers die because they enter their slurry tanks in Germany!

FEAEE, R R T RE AR I RE T K R 5 R B A
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SUMMARY H&:

e Don’t use open fire and smoke

ANEEAG WK B

e Be careful when you open a tank
INCAT TFREAR

e Don’t enter a fermenter or a tank

ANEBENAETREVR

-

TRAT A5

o

i

@
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2 Sampling BUHE

The biggest errors occur during sampling. Even when your laboratory analysis is correct, this
does not help, if the sampling was not careful.

FEMURE I H W R AT o WEREURE ALy, RIMESEIG =0 AT IE A, R B
P

In principle, you need to mix the sample before you take it.

JEU L AEIORE A ER AR A

2.1 Input Substrates 3t}

Solid samples: Take from a big sample (e.g. a small truck) from different places minimum 10
subsamples of around 0.5 — 1 kg. Mix the subsamples and take then the sample for analysis.

WAARE S AKIFER - (BTN RZEAD) AR ERALIEE S /D 10 43 0.5 — 1 2 JTHFE
i AR E R TR

Liquid sample: Mix the substrate if possible. Then take different subsamples of around 0.5-
1L. Mix the subsamples and take then a sample for analysis.

WARFES: WA BEMTRTR A A Ik, SRS PRI 10 47 0.5 — 1 A AR A, VRS
JEAE RS ST it o

2.2 Output Material H%}

Usually, the output material is liquid and flows out of the fermenter as soon substrate is
pumped into the fermenter. This may take minutes or sometimes around one hour. Please take
a representative sample.

WH, HRHEBARE, U AR EORMR RN ARG . 1K AT T REAE L o> Bl
NI TRSEHAT AR AL AR i o

This means:iX &= k45 «

e Check how long is material pumped out of the fermenter (e.g. 20 minutes)
B JURESE L A IRERE AR I ) (Bl 20 79D
e Then divide this time by 10. (in this case: 2 minutes)
FHIXANIFRIBR DL 100 (K il 2 434
e Then take every 2 minutes a sample of around 1 L.
3
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FEP 7 PR ER I — MR, KM 1 T
e At the end you have a 10 L sample. Mix it and take one sample of 1 L
Ba, HAF3) 10 THRES, G R ORE - THE AR IIRE & .
2.3 Flow &

Material is pumped into the fermenter by pumps. Your task is to determine the pump rate of
the pump and the time of pumping.

PSSR RN IR e o SN 53 PR AT 5552 I R 2R RO CR RE AT IR 1)

For this purpose, you have to work together with the operators. They should pump into a
basin where you can analyse the amount of substrate pumped per minute.

Pt M we iy = F 1P AR ANDART R -7 TR W 00 /N Y (P (LR (MY VAE X S IR S E 2N
ANEEN, DA R SRR R .

Then you can record the time of pumping every day.

PN PN ATV RS 57N A e R A
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3 Dry Matter/Water content T /& /K&

3.1 Tools/Materials ##& /44 %}

e Drying oven Mt4f
e Balance % (K1)
e Aluminium Bowl or glass %58 55 3 5 BeAr

3.2 Procedure &

1) Weigh the aluminium bowl/glass and note the weight (w;)

2) Weigh around. 500 g material into aluminium bowl/glass and note the weight (w-)

3) Put the sample into a drying oven at 105° - 120° C until the material does not loose
water any more (around 24 hours later).

4) Weigh the sample again (ws)

L FREEINBEE M, JhdxER (WD .
2) FRE K2y 500 v REEIRRL, ONERIH IR/ S M N, REIFICREE (W2) .
3) BFERON 105° - 120° C MM, EHBIFEEATFK CRL 24 /M
4) FHIRFRERS (W3) .
3.3 Results 4558
Gravimetric water content & /K&

Calculate Dry matter content: 1514 i & &

DM (% of fresh mass) = ((ws — wy)/(w-w1))/100
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4 Organic Dry Matter (oDM) EHLTHIRE &

Please note: this parameter is hard to determine onsite as you need a muffle furnace.

TR RIS HCIRAE DI E , DA A7 25 gl

4.1 Tools/Materials % #/#4 ¥}

e Muffle furnace ¥

e Ashing crucible of porcelain #ZHi 1

o Exsiccator st

e Balance (with readings of 1 mg) K P (%I 1 Z5r)

4.2 Procedure &

1) Anneal the ashing crucibles at 500°C, cool them down in an exsiccator and weigh
them.

2) Put 2-3 g of the dry (and perhaps milled) sample in the crucible.

3) Put the crucible into the muffle furnace for 5 hours.

4) Cool the crucible down in an exsiccator and weigh them.

1) R B ImBON 500°C Sy IR, AETas N 7% A IFRR
2) AN 2-3g CAIfERE R A FEdh T EHIN .

3) N ILI AR 5 /N

4) AETHRE AV HIFFRE .

4.3 Results g5%
Calculate the content of organic substance. vt %

oDM = (WEIth crucible + substrate before annealing ~ We'ght crucible + substrate after annealing) / We'ght substrate before annealing

oDM = (WEight HHB+T AR = WEight Jm.r,++¢;¢)gj,guf;[) /Weight P R
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5 Electric Conductivity -3

5.1 Tools/Materials ¥ £&/41F

e EC-meter Hi 5% 5EXL
o Glass BiFikett
e Sieve Jifi 1

5.2 Procedure &

1) Follow the description for maintenance for the EC meter.
2) Measure EC in the sample directly.

1) 2 ] 5 IR 5 HL R A
2) EHDERE ML,
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6 PH-Value pH 1H

6.1 Tools/Materials ¥ 2 /#4 %}

e pH-meter pH it
e calibration solution ¥
e Sieve i1

6.2 Procedure FIE

1) Follow the description for maintenance for the pH meter (calibration and KCI).
2) Measure pH in the sample directly.

1) ARG pH o CRUERRI UL
2) ELHAERf pH.



7 Titration to determine Alkalinity and Volatile Fatty
Acids I 18 V20 X2 B B R0 A 1 i T TR

7.1 Tools/Materials ¥ £&/#4 %}

e Buret JiiEE

e Buret holder #4264

e Glass (around 200 — 500 ml) FZE§Lers (K% 200 - 500 Z=Ft)
e Spoon ~J¥f

e Balance K

e 0.05M H,S040.05M fifi [

e pH-meter pH 11

7.2 Procedure &

1) Use 50 g digestate (this corresponds to V = 50 ml)
2) Analyse pH

3) Titrate with the H,SO,to a pH of 5

4) Note the ml used (Myc [mI])

Calculate the TIC: TIC= (20ml/V[mI])*Mmc*250
V[ml]=in the case that a sample volume differs from 20 ml (in your case 50 ml)

5)
6) Then titrate down to a pH of 4.4
7) Note the ml used (Meos [MI])
Calculate the VFA
VFA =((20mI/V[mI])*Meos*1,66-0,15)*500
V[ml]= in the case that a sample volume differs from 20 ml (in your case 50 ml)
8)

D AEH 50 s R ERIRY)  (EBRA T 50 =70
2) 73T pH 1E.
3) FHEIRGE 5 pH 4 5.
4) A =T (M [mI]).
T TIC: TIC=(20mI/V[mI])*Mrc*250
VIml] = FERAATIAE 20 =71 GREH 2 50 =T1)
5) FRGHE S pH 4.4.
6) M= (Mros [MI])
Calculate the VFA
VFA =((20ml/V[mI])*Meos*1,66-0,15)*500
7) VImI] = FERAATRA R 20 =71 GREG 2 50 =T1)
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Information &5

§

e The hydrogencarbonate
buffer (pK, = 6.5) decreases
with rising digester loading,
while the amount of organic
acids {pK, cetate) = 4-7)
increases.

015

010 -

buffering capacity [amol / (L*ApH)]
©
&

g

IR SR (pKs=6.5) Bl 1L ffur IS DT PR A% . SRR E AR & & (pKa[ ZMR])
Hahn o

10
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8 Determination of Alkalinity with BiogasPro

Fi BiogasPro il 2 H 5

BiogasPro was developed to have a simple and fast method for the daily process control of your
biogas plant.

BiogasPro J&—Fh i fLif PRIERIHE ) H R,

BiogasPro analyses the Hydrogen Carbonate buffer in your fermenter. This buffer is responsible for
the safe operation as it buffers the organic acids that are produced during the degradation of organic
material to biogas. And it keeps to pH in an optimal range for the methanogenic bacteria. In principle:
the higher your buffer, the more stable your fermenter. However each fermenter is in a steady state.
This means every fermenter has a specific optimal buffer capacity.

BiogasPro 7)1 A I e N 1 MR Sl Eh G o A% G2 - G2 o e T LA oA 2 ke P e 7
ARAIIR, W DREEIAT, JFORIEF LAY AT A 3G K pH BN . U b, 2ok g ok
i RIFRERARRRGE . AR, REAETROE M BUR A IERE, RO RE AR REARAT > AR
RAEMIZETTE

During the analysis with BiogasPro, you transfer the Hydrogen Carbonate buffer into a gas using a
reactant. The gas pushes water aside that is in the base of BiogasPro into a scaled cylinder (see picture
below). The amount of the gaseous buffer can be determined easily by the scale on the cylinder.

7E{¥ ] BiogasPro Zr#rit#e, il e MoK iR R &R Ak, SR AL T BiogasPro A Y 17K
HEANNZIE AN OLNED , SRS 2 T LR A 2 (Pl i 2 B 5

Again, there is no overall threshold for biogas plants. Every biogas plant is unique and has a critical
buffer value. Below this value, acidification may occur and may stop the biogas process.&:/NE <)

AR, A H ORI R TIE, RS MBIRMEILS, s m A4

Once, the buffer is below the specific critical value, you should react with a reduced feeding strategy.
Additionally, we recommend analyzing the fermenter on volatile fatty acids as single parameters
and/or contacting an advisor. Please contact us, if you want us to find an advisor for you.

ARG TR FE, RN AZRIRAR R R, 9 oh, AT o M A IR e 1) 4% A 1
HERTIR, [N e AR R R P R o A SRR AR AN, IR AN

11
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How to use e F
BiogasPro

¢

Components 444

1 Reaction vessel (big bottle) <N #% I
2 Reactant vessel (small bottle) J V2% (/N
Base (filled with water) J&8E /KD
Cylinder (scaled and with zero mark) =& (Ehrid L ZIFED
Beaker KEHf
Protective cover {4/ 5
Important, please use EEKE, HMEH
Protection goggles (enclosed) ¥ H %% (I Jm)
Protection gloves (enclosed) B3 & ([ J5)
Safety Instruction: ‘224> ik -

o o B~ W

Replace broken protection goggles and gloves immediately!
Reactant contains acid; avoid contact with skin and eyes!
Read safety instructions!

LRIV BB 1 H BEAET T T
S NS AT IR S Rt g JCRTHIR s !
I3 5 2 At ] !

8.1 Preparation #E£%

Fill into the base (3) of BiogasPro water until it stops ca 5
mm below the mark ,,0“ on the scale of the cylinder (4).
Remove air bubbles inside the base by shaking the whole
device. Air can be removed easier, if you remove the plug of
the reactant vessel (2). Once air is removed, you may need
some additional water.

7 BiogasPro [f13E ) (3) WiE/K, HEMETERE L (4
) [F€<077FRid 5 RS 1k . FE IR EHBR S
s e Ngs (2) ERZE TR, TREREGH LR,
— HZ S 2B, BEnTRETT AN LK,

8.2 Sampling EXf£

12
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IMPORTANT! To determine the buffer capacity of the fermenter substrate accurately, you need a
homogeneous sample. Please use only fresh material that was sampled immediately before the
analysis. The BiogasPro-analysis should be done immediately after sampling. To get best results, we
recommend analyzing the buffer capacity daily at the same time of the day.

|

ot S}'I
4

€

HLEE L SR I E AR A IR R I D RE ), AR AN ST RORE S o VAR T2 AT I X
RHTEE JRRE . HORE 5 NAZRISE R BiogasPro (70 #fre BERTHEAEROR, FRATTAL R H [R]— I 1]
s Hrgzmh e

8.3 Analysis 74T

1. Use the beaker (5) to add 200ml substrate into the reaction vessel (1). For flushing, fill the
beaker (5) with water and pour it into the reaction vessel, too.

B (5) FIRRES (1) AN 200 ZETHEEA. Whok, FIBEH (5) WimAK, Jf
NS

Please avoid material on the top of the bottle. Otherwise the lid may not close gas tight.
WA RHE BT, A5 000 55 7 1T e oV o0 R

2. CAREFUL, ACID: Now, please wear the protection goggles and gloves. Fill the reactant into the
reactant vessel (2) up to the mark. Close the reactant vessel with the lid.

N, R BUAE, R HBIRTE. R NN R RNEE (20 bsicht. SCHlE
1o

3. Lift the reactant vessel above the reaction vessel. Now the reactant flows into the reaction
vessel (fig. 1).

R e N A 3 28 e g IE B e
P gs A (B 1) .

4. Shake the reaction vessel in circles for
about 10 seconds (fig. 2). Please avoid
that the two lids get loose during
shaking. Now wait around 30 seconds.

WEHE 5B RNV A K2 10 Fhed, (&
2) o i RAERE SRR T AR SN
o BUAE, SEFRZ) 30 £

5. Continue with the process of

shaking/waiting until you can read a
stable value on the cylinder.

ARBE SRR, HEMR AT LA

figure 1 figure 2
13
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6. The buffer capacity can be read now using the scale on the cylinder. And you can compare the
value with thresholds.

e A R AR ] S RIS BT o SR AL I S L

8.4 Emptying and Cleaning & & flli& /&

WEAR PROTECTION GOGGLES AND GLOVES! After the analysis, please open the lids to release the
slight pressure. Rinse the vessel, the base and tubes with water. There is no need to remove the water
from the base. Before you start with the next analysis, please check the water level in the base.

W HBEMTE SHresa, IS PR LR . phPb Ay, BRI TE . (Hik
A7 WL BERE LR A K EBR o AERITAREEAT NN Hrir, e Bk A

14



9 Analysis of NH4-N with BiogasPro / BiogasPro 43 & &

9.1 Chemistry b2 72

Ammonium-N and Amino sugars are oxidized to N,. % ZUF1 2 3Bl E AL = S o
3 NaClO + 2 NH;" + 2 OH" —> 3 NaCl+ N, +5H,0

With BiogasPro you can determine the Ammonium concentration in your substrate.

M BiogasPro mJ LA 5 5 5 i) 2 I o

9.2 Preparation ##%

Fill into the base (3) of BiogasPro water until it stops ca 5 mm below the mark ,,0 on the scale of the
cylinder (4). Remove air bubbles inside the base by shaking the whole device. Air can be removed
easier, if you remove the plug of the reactant vessel (2). Once air is removed, you may need some
additional water.

7E BiogasPro FJAEHE (3) WiE/K, HEMETEMA L (4 <07 4nid 5 =K1k, RE3h Ak
REEARR M W N (20 ERZET R, TAEESN LR B, &
GRS St

9.3 Sampling

IMPORTANT! To determine the ammonium concentration of the fermenter substrate accurately, you
need a homogeneous sample. Please use only fresh material that was sampled immediately before the
analysis. The BiogasPro-analysis should be done immediately after sampling. To get best results, we
recommend analyzing the ammonium concentration every two weeks.

HUE L BRI E KR RE A R SR S, AR B AN RORE o TR A 20 A i I X
Brict skt IURE R A7 B SE Rk BiogasPro 3 HTe AIRAFIRAERCR, BATTEBCREM A 04— Ik
IR o

9.4 Analysis 73T

1. Use the beaker (5) to add 100ml substrate into the reaction vessel (1). For flushing, fill the
beaker (5) with water and pour it into the reaction vessel, too.

HWRLGEA (5) I /R Bigs (1) WA 100 ZTHEY). ok, kst (5) WInAJK, Jf
(NI

2. Please avoid material on the top of the bottle. Otherwise the lid may not close gas tight.

15
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3. CareruL Acip: Now, please wear the protection goggles and gloves. Fill the reactant
RimuN-Fix into the reactant vessel (2) up to the mark. Close the reactant vessel with the lid.

Ly, B BUE, R H BN T F RV RIMUN-Fix i sk ds (20 [fdr
WAt KM T

4. Lift the reactant vessel above the reaction vessel. Now the reactant flows into the reaction
vessel (fig. 1).

B Ngs i B RN as b BT RN E R Mas A (B D o

5. After approximately 5 minutes shake the reaction vessel in circles for about 10

seconds (fig. 2).. K%y 5 7385, BeRHah e Nids K2y 10 B8, (& 2) .

6. Wait another two minutes. Then, the Ammonium concentration can be read now using the
scale on the cylinder Continue with the process of shaking/waiting until you can read a stable
value on the cylinder.

SEFF 2 0Bl ATDOE R R B IR . AREERE SN AR, LRI AT DU
FBER| AN E R EUE

]

PR L PR A B RT AAS 2 2R

9.5 Emptying and Cleaning &= &S

WEAR PROTECTION GOGGLES AND GLOVES! After the analysis, please open the lids to release the
slight pressure. Rinse the vessel, the base and tubes with water. There is no need to remove the water
from the base. Before you start with the next analysis, please check the water level in the base.

W HBEMTE SHresa, IS PR LR . phPb Ay, SRR TE . (Hi
A7 L BERE LR A K BR o AERITAREEAT NN Hrir, F i Ak A

16



10 Your Tasks at the Biogas Plant {§5)” TAE{E4%

The overall goal is to determine the mass balance of a biogas plant. This means, you need to determine
the input and the output in terms of kg/day.

B E AR IR S IR o I AR R T B R M DU HRL A T
Input materials can be: #EBHAT DL

e Slurry, manure V5, Z&{H
e Water /K
e Food waste £/ JE W)

Output material is: HEHe

e Digestate KB4
e Biogas A

10.1 Materials #1%l}

It is important to know the substrates that enter the fermenter every day in terms of kg/oDM
(organic dry matter).

R FREREEBHA YL TR .

On the plant is hard to determine. This is why you need to estimate the amount of fresh
substrate per day (kg/day).

FEL)ARMERTIN, Il M AT A BATRER 205 vHFT i S5k B AR (kg/day) -

In a lot of cases you don’t have a big balance. In this case you have to determine the volume
and density of the substrates. Example: Every day 10 big buckets filled with pig manure are
fed into the fermenter. You can determine the volume of the bucket by measuring length,
width and height. Let’s assume this is 100 Liter per bucket. Then you take a sample and
analyze the density of the substrate. Let’s assume that 1 L of pig manure has a weight of 0.9

kg.

FERFBITTEOL N, AREAT A RIFR . BrELUR T S0 Ut AR . Bl
KA 10 KA JsURFIE N A IREGE o An] LU T8 v SR I AR (B BE 100 T, 4R
Ja VKB i 20 A8 R, B B 0.9 kgL

Then the daily input of pig manure is:10 buckets/d * 100 L * 0.9 kg/L = 900 kg/d

17
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W RHERHE . 10 /K * 100 L * 0.9 kg/L = 900 kg/d

@

The next step is to determine the dry weight of the substrate: You can dry a sample in the
oven. After drying and determining the dry matter content fill the dried material into a bottle
or a plastic bag and bring it to the laboratory to analyze oDM later.

D NE IR T, TM%%?&?&%,%E%M¥%A§%,E%ﬁ%
FM PR Sy = o M A LT

10.2 Digestate KEEFIRY)

1) Analyze the digestate on dry matter and oDM as well (see above).

2) Additionally, analyze the pH, EC and make a titration of the digestate every day.

3) At the end of your sampling campaign, take a 500 ml bottle of substrate and bring it
back to your laboratory to analyze organic fatty acids.

D FFE T KRR ST EN TSR, G Lmak)
2) HAh, BERAHT pH, HE, i BRED il
3) IR AR R )5, 25— 500 ZFHWIRY), i[RI S56 % 0 M A WL
(78
10.3 Biogas ¥BX

Write down the amount of biogas that is produced daily. If a CH4 analyzer is available,
analyze the CH4 content of the gas. Additionally, at the end of the sampling campaign, fill
some gas into the small glass vials.

LR EER AU e WERA e T A U e & . 94k, Il
FECAES AT, AN [ SRR

At the beginning and at the end, take a sample on H,S.

FETTURANETA, B HoS F: i o

10.4 Hydraulic parameters K /15

You need to determine how much material is pumped into the fermenter. For this purpose,
you need to determine the pump rate (see sampling).

PRty 2NN 22 D OB RN KRG . O TIERXAH A, IRT ZEIE R eR. (B
ESHIF)

Additionally, you need to crosscheck with the outflow of the digestate (again, see sampling).

18
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Hoh, R B AR AR YR R GRS .

11 Sketch of the biogas plant B85 HFEE &

We need this figure to understand the overall process. Please include into your sketch the
following information/parameters:

HAT /7 EOX A PR FE R B R GRE . T AE S B R A RS 4

Fermenters (how many, volume) &R (K, ARD

Feeding tanks (how many, volume) HEREMEE (K, 45D

Pumps (where are they located, power (kW)) & (f72&, Ih%E (T D
Agitators (where are they located, power (KW)) 8¢XWHL (f7E, ThE (TR )
Gas storage (volume) i <HE (AR

Storage tank for feeding (volume) HERMEFERE (AR

Storage tank for digestate (volume) KR S fkHE (AR

How is the gas used? V"< Hi&?

Is the gas cleaned? 3515 L1k ?

19
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12 H,S
12.1 Material and Methods #1551

12.1.1 Material #1¥k

Dréager-tube (No. 8101831), silicon tube (5-10 cm), 100 mL syringe.
Drager-(No. 8101831),, HEAYE, 100 Z T4 2%

12.1.2 Procedure $ &

Break the two glass ends of the Dréger tube, so that biogas can flow through the tube.
Connect the syringe with the side of the Drager-tube where you can see the arrow.

Connect to the other side also a small tube that leads to the source of biogas.

Suck 100 mL of biogas through the Drager tube.

Check the concentration in the Drager tube (color change)

If the color change is < 40 ppm, then disconnect the syringe from the Dréger tube and press
the piston down.

Connect the syringe with the Drager-tube again.

Suck 100 mL of biogas through the Drager tube.

Note the concentration and how much mL of biogas you sucked through the Dréger tube. The
reading for H.,S refers to 200 mL. If you have used 100 mL, you need to multiply the reading
by 2.

Please note: This a specific instruction for a specific DRAGER tube. Every DRAGER tube
shows a “n=x" on it. This refers to hubs performed by a specific DRAGER pump. Every hub
sucks 200 mL through the DRAGER tube.

FT1% Dréager-& 1) P, AEH A BLER .

4 Drager-5 i Sk ) — b 55 {3 S A 42

I3 i 55 AR AHE

W 100 ZFHiH <181 Drager & .

Wit Dréager tube 12 AR A0 A 2 T 2

WREE RN T 40ppm, HURVESTES, HESDNEZEHE S A
KIS #35 Drager & AHIE

W 100 ZFH <8t Drager .

TERIKREE, VAR T 2 /b= A< alid Drager & . B O NIV & 200 Z T4
dt, WA T 100 =01, AR LR 2.

R X TRFR N DRAGER & 75 BRI A4S . 552 DRAGER & _L#545 ““n=x""1

bric, R T ke DRAGER M OFITERE, AN OHHER 200 2 FHFE il i
DRAGER %,
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13 Sample biogas into small gas vials ¥ES R EANSHE

13.1 Material #4¥}

Small glass vial, silicon tube, double sided canula, 100 mL syringe with a canula
W, AR, XA ERsk, 100 ZETHES AT ATk

13.2 Procedure FI%

First you have to evacuate the glass vial. Then you fill it with biogas.
TSGR ) 2 R, AR A AT .

Connect the small canula to the syringe.

Put the canula through the septum of the glass vial.

Suck out as much air as possible and then take out the canula.
Fill the syringe with 100 mL biogas.

Inject into the vial 25 mL biogas.

Put the double sided canula into the septum.

Inject the rest of the volume in the syringe into the glass vial.
Remove the syringe

Remove the canula.

Send the sample to gtz Biomass Project.

e s S B RE #

AT Sk 2328 BBV 2P i =
SATeh e, RJa ko
JHES S 100 22 THH o

[ S TN 25 = THH A
R R R AN EL

RETE ST A AR AR R N B
PATEST S

Bk
btk & gtz ZEW I RETITH 4H .
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